APPENDIX D

VERIFICATION PROGRAM WITH SNOW —-— INPUT AND OUTPUT SAMPLES

Del VERIFICATION PROGRAM WITH SNOW - INPUT SUMMARY

D.? SAMPLE INPUT FOR VERIFICATION PROGRAM WITH SNOW

De3 EXAMPLES OF OUTPUT FROM VERIFICATION PROGRAM WITH SNOW
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Del VERIFICATION PROGRAM WITH SNOW - INPUT SUMMARY

C INPUT SUMMARY FOR VERIFICATION i
olslalalaiadalab bk bt S da Lt s S L E 2 L 2o S SR TR T T X T o g e

*CARD NO. FORMAT CONTENTS
TR ERIHNT I T TN I H IR NI NI TN TN I T I I UM I3 T600 33696063030 3699006030030 26 260606 06 3

1 TO (NGAGES) VALUES ARE NEEDED
EeGe (NGAGES)=33(NPEGS)=2y CARD 9=2,1,2
THEN THE 1ST PRECIP AREA WILL USE PE FROM NO.2
' PE STATION
THE 2ND PRECIP AREA WILL USE PE FROM NO.1

C 1 20A4 BASIC RUN INFORMATION SUCH AS DATEJZETC, .

falillallatalalah el bbb b b R b b i I £ 2 T T TRy OO
c 2 20A4 BASIN NAME

FERERATLRH R TR RN E IR KNI RIS I T I I TN I AT I I I ITE T 60696 3 6 6
C 3 15 NO. OF MBP AREAS USED IN RUN (NGAGES)

C - 15 NO. OF PE STATIONS USED (NPEGS)

C 15 NO. OF STREAM—FLOW-POINTS USED (NPTS)

C 15 NO. OF UPSTREAM INFLOW POINTS NEEDED FROM OUTSIDE

C AREA BEING RUN (NPTSUP)

FRREREETRIR LUK NI TSI IR KT T I I NAR
C 4 I5 NO. OF MBP AREAS ON INPUT TAPE

c I5 NO. OF PE STATIONS ON TAPE

C 15 NO. OF MEAN DAILY FLOW-POINTS ON TAPE

C 15 NO. OF POINTS WITH OBSERVED SIX~HOUR D1SCHARGE

C THAT ARE ON TAPE

C I5 NO. OF UPSTREAM INFLOWS FROM OUTSIDE RUN AREA

C ON TAPE

FERRERFX RTINS KIS K NI TN IR T I I 30E0 06960656 36006003650 29606 269036 696 23
C 5 15 FIRST MONTH OF RUN

C 15 FIRST YEAR OF RUN (LAST 2 DIGITS ONLY)

o 15 LAST MONTH

c 15 LAST YEAR

T RIS IR R MR I NI NI NI NI IA I NI I I I T30 0036 06 336 20 22266
c 6 1615 IDENTIFIES THE MBP AREAS ON TAPE TO BE USED IN TME RUN,

c ALSO DEFINES THE PRECIP. AREA ORDER FOR THE RUN.

C 1 TO (NGAGES) VALUES ARE NEEDED. '

C EeGe 5 MBP AREAS ON TAPEs(NGAGES)=3s CARD 6=431,5

c THEN THE 4 TH GAGE ON TAPE WILL BE GAGE 1 FOR RUNe
c 1 ST GAGE ON TAPE WILL BE GAGE 2 FOR RUN.
C 5 TH GAGE ON TAPE WILL BE GAGE 3 FOR RUN.
*********i**************************ii*i****i*********************i*************
c 7 10A4 NAME OF PE STATION

o 15 NEP

c 15 NDUR

c (REPEAT CARD 7 FOR EACH PE STATION(1 TO NPEGS) }—~ORDER OF READ DETERMINES

¢ PE STATION NUMBER FOR THE RUN) ' .
*i**************************************************i**************i*l*****i****
c 8 ‘1615 SAME AS CARD 6 ONLY FOR PE STATIONS.
******i*********************************i*!*******i***************i*i***********
c 9 1615 - ASSOCIATES PE STATIONS TO MBP AREAS

C

c

C

c

c
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C PE STATION

C THE 3RD PRECIP AREA WILL USE PE FROM NO.2

C PE STATION

A9 A I T I I I F I I KT I T I J K I I 33 T I I I I NI TN 3 IR
¢ 10 1615 SAME. AS CARD 6 ONLY FOR MEAN DAILY FLOW STATIONS

C (VALUE =0 IF NO M.DeF. FOR A PARTICULAR FLOW-POINT)

9 I I 20T I I I I TN NI NI T NI TN T E R ER T LR AR EHEE
¢ 1n 1615 SAME AS CARD 6 ONLY FOR SIX HOUR OBSERVED DISCHARGE

C (VALUE =0 IF NO DISCHARGE FOR A PARTICULAR FLOW-POINT)
e Ty e L s e ST X S Ry R Y S S e I e
C 11A 1615 SAME AS CARD 6 ONLY FOR UPSTREAM INFLOW STATIONS

C FROM OUTSIDE CURRENT RUN AREA

C (ONLY NEEDED IF NO. OF UPSTREAM INFLOWS ON TAPE.GT.0)
363N IEIE NN I AT KT H I I HTE I KR I TN I BRI KRR RN X

12 1615 TYPE OF ROUTING TO BE APPLIED TO REACH ABOVE FLOW-
POINT (1 TO NPTS) EQUAL TO 1 FOR NOW
1 1S FOR LAG AND K ROUTING INCLUDING VARIABLE
SEE CHAPTER 6 OF HYDRO-14 FOR ADDING OTHER ROUTING

PROCEDURES.
B 3036363636 39636 366 363 3 33 I T3 F T I TETEIE NI I I 3TN T I I I NI I TN E N
13 1615 FLOW TO ROUTE DOWNSTREAM (1 TO NPTS)

=1 ROUTE OBSERVED OR BEST ESTIMATE OF OBSERVED

=0 ROUTE SIMULATED
R R s s ey g ey e s e e T T

14 15 =1 STORE CHANNEL INFLOW ON TAPE =0 NO
I5% =1 DO ROUTING ONLY USING CHANNEL INFLOWS PREVIOUSLY STORED
ON TAPE =0 NO
15 =1 SAVE 6 HOUR FLOW AT EACH FLOW POINT ON TAPE FOR USE
AS UPSTREAM INFLOWS LATER =0 NO
15 =1 PLOT SIX HOUR FLOW FOR ALL PERIODS WHEN OBSERVED IS
READ IN. =0 NO
15 =1 PLOT MEAN DAILY FLOWS BY WATER YEAR FOR FLOW-POINTS

WHERE OBSERVED DATA IS READ IN ARD PLOT IS WANTED.
THIS IS A PRINTER PLOT. =0 FOR CARD OUTPUT FOR
CAL-COMP PLOT PROGRAM

15 TAPE NOe. OF CHANNEL INFLOW TAPE
15 TAPE NO. OF PRECIPITATION TAPE
15 TAPE NO. OF MEAN DAILY FLOW TAPE
15 TAPE NO. OF SIX HOUR OBSERVED DISCHARGE TAPE
15 TAPE NO. OF PE TAPE
1% TAPE NO. OF SNOW DATA (TEMPERATURE-WATER EQUIVALENT)
I5 TAPE NOe FOR SAVING SIX HOUR FLOWS AS FUTURE
. UPSTREAM INFLOWS
15 TAPE NO. FOR-UPSTREAM INFLOWS FROM OUTSIDE RUN AREA
15 =0 NO STATISTICAL SUMMARY

=1 MULTIYEAR STATISTICAL SUMMARY PLUS PUNCH MeDeFo IN
STANDARD FORMAT

=2 MULTIYEAR SUMMARY ONLY

=3 YEARLY AND MULTIYEAR SUMMARY

=4 YEARLY PLUS MULTIYEAR PLUS PUNCH Me.D.Fe CARDS

a¥alk XolaRaNaloNaNaNaNaNaXaNalaNaNaRaNaNaNaNsNaNaNaNaNoNaNalE Yo NaNalE Yo NaNaNa Na!

15 =1 OUTPUT MONTHLY FLOW VOLUMES AND MOISTURE STORAGESs =0 NO
3039 I 306 I BT A6 333 6 3 JEIE 6 T 3 IE 0 FE 0 S0 KI5 B 3B I I JIE B3 I B I B I R TR R R
15 IS =1 SNOW IS INCLUDEDs =0 NO SNOW
15 =1 OUTPUT WATER YEAR MEAN DAILY FLOW SUMMARY TABLES,
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=0 NO TABLE OUTPUT
15 =1 OUTPUT DETAILED SOIL MOISTURE OUTPUT FOR SELECTED MONTHS »
=0 NO DETAILED OQUTPUT
*******************************************************************************
15A 1615 MONTH AND YEAR (2 DIGITS) FOR WHICH DETAILED SOIL MOISTURE
OUTPUT IS WANTED. (UP TO 8 MONTHS CAN BE OBTAINED)
(THIS CARD ONLY NEEDED IF DETAILED SOIL MOISTURE OUTPUT

15 ASKED FOR)
********************************************************************************

********************************************************************************
C**NOTE** REPEAT CARDS 16 THROUGH 19 FOR EACH MBP AREA (NGAGES)

[aEaNalalE ¥a¥a¥a)

c 16 5A% NAME OF MBP AREA

C 4F542 SOIL-MOISTURE VOLUME PARAMETERS

C sF5e1, MOD«. STANFORD WATERSHED MODEL

c F5e29 ORDER OF PARAMETERS 1S --

C 2F5e1» K1sAsEPXMsUZSNSLZSNsCBsPOWERCCoK24L

C . F5.2 i {PARAMETERS DEFINED IN SECTION 4.3 OF HYDRO~14
*******************%************************************************************
c 17 20X, EVAPOTRANSPIRATION PARAMETERS FOR SOIL MOISTURE

C 5F5.2 ORDER IS K3sGAGEPESsEHIGHsELOW»K24EL
********************************************************************************
c 18 20X, SOIL MOISTURE TIMING PARAMETERS

C 2F5e2 ORDER 15---

C F5e4 SRC1sLIRCEILKKEIKVIKGS

C 2F5.42 .
********************************************************************************
c 19 20X SOIL MOISTURE INITIAL CONDITIONS

C 7F5e1 ORDER IS——-UZSIsLZSI¢SGWIyGWSIaRESIsSRGXI;SCEPI

C UZS=UPPER ZONE STORAGE

c LZS=LOWER ZONE STORAGE

C SGW=GROUNDWATER STORAGE

c GWS=ANTECEDENT GW INFLOW INDEX

C RES=SURFACE DETENTION

C SRGX=INTERFLOW DETENTION

c SCEP=INTERCEPTION STORAGE

********************************************************************************
********************************************************************************
********************************************************************************

HEXEKARHRANOTEH# K ¥R ¥ %% %% %% THE FOLLOWING 200 SERIES CARDS ARE ONLY NEEDED

*H R IF SNOW ‘IS INCLUDED. DO NOT PUT IN OTHERWISE. R HEHAH KRR R LR AR
********************************************************************************
C 201 15 PUNCH 1 IN COLUMN 5
c 15 =1 OUTPUT DAILY SNOW QUANTITIES SUCH AS WATER-EQUIVALENT,
C SNOWFALL sHEAT EXCHANGE sETC.
C =0 NO DAILY SNOW OUTPUT
C 15 =1 OUTPUT SNOWPACK OUTFLOW ON TO TAPE.
C =0 DO NOT OUTPUT ON TO TAPE
C 15 TAPE NUMBER TO WHICH SNOWPACK OQUTFLOW IS TO BE WRITTEN
********************************************************************************
C 202 15 NUMBER OF MAT AREAS USED IN THIS RUN (NTAG)
C 15 NUMBER OF AREAS WITH OBSERVED WATER-EQUIVALENT (NWEG)
********************************************************************************
C 203 15 NUMBER OF MAT AREAS ON INPUT TAPE

e 15 NUMBER OF OBS. AREAL WATER-EQUIVALENTS ON INPUT TAPE



************************%*******************************************************

T 204 © BA4 NAME OF MAT AREA

¢ F10.0 MEAN ELEVATION OF MAT AREA IN FEET

c 4F5 41 ATR TEMPERATURE LAPSE RATES FOR MID-6AMs6AM—NOON,

¢ NOON-6PM 3 6PM=MID., PDEGe F/1000 FT. ELEV. CHANGE

C NOTE..REPEAT THEIS CARD FOR EACH MAT AREA. CARD ORDER

¢ _ DEFINES MAT ORDER NUMBER FOR THIS RUN.
**********************************{*********************************************

205 1615 IDENTIFIES THE MAT AREAS ON TAPE TO BE USED IN THIS RUN.
1 TO (NTAG) VALUES ARE NEEDED.
EeGe ‘5 MAT AREAS ON TAPEs NTAG=2 5 CARD 1205 = 4,2
THEN THE &4 TH MAT RECORD ON TAPE IS THE TEMPERATURE
: DATA FOR THE 1 ST MAT AREA,
2 ND MAT RECORD ON TAPE IS THE TEMPERATURE
. DATA FOR THE 2 ND MAT AREA.
36363636 336 96 3636 36 390 206363 30 3630 3 06 336 3 36 36 30 360 3 36 336 3036 3030 30 3 36 3530 3 3630 B 3300303690 30 3 3 240 3040 3603030 0 H0 3R 3390 09036 3 0
206 1615 ASSOCIATES MAT AREAS TO MBP AREAS
1 TO (NGAGES) VALUES ARE NEEDFED
EeGe (NGAGES)=3, (NTAG)=2s CARD 206=241s1
THEN THE 1 ST PRECIP AREA WILL USE AIR TEMPERATURE
FROM MAT AREA NO.2
2 ND PRECIP AREA WILL USE AIR TEMPERATURE
FROM MAT AREA NO.1
3 RD PRECIP AREA WILL USE *AIR TEMPERATURE
FROM MAT AREA NO.1
3030 36336 3 636 36 36 36 36 3 036 9 3030 3023 36 3030 3 36 360 3 3 36003630 36 36 30 30 36 3303 33 3 0 I 36 36 H 30303300 3030 3000300 H H KRR

C NOTE««CARDS 207 THROUGH 209 ONLY NEEDED TF (NWEGGT.0)
33 03036 300 33 336 36 33036 23 0 336 3 3 300 630 3 303030 6 3 I 00 I 3330 330 IR 3 I R K

ANONNNNANNN XN NN NANNDO

c 207 5A4 NAME OF OBSERVED WATER-EQUIVALENT MEASUREMENT AREA

c NOTE..REPEAT THIS CARD FOR EACH OBS. WATER-FQUIVALENT AREA

C USED IN THIS RUN. CARD ORDER DEFINES ORDER NO. FOR RUN.
*************************************%******************************************
c 208" 1615 ' SAME AS CARD 205 ONLY FOR OBS. WATER-EQUIVALENT AREAS.
**********%**********************w****************%*******%***%*****************
C 209 1615 SAME AS CARD 206/ ONLY FOR OBS. WATER-EQUIVALENT AREAS.

36 36 36 35 3 36 3 336 36 96 3 3 3 9 K 36 3433 I 30 369036 33 IS H ********ﬁ**%*k*******%***%***%%%***%%%*****
3 3 3 K 3 36 30036 336 3 30 3 K 36 3 K 30 K 3636 3 36 36 H6 36 96 I 36 36 K 330 3 3 36 I I I 30 309 3 363 36 36 K 32090 36 3 3633

C NOTE..REPEAT CARDS 210,211,2125213,214 FOR EACH MEAN BASIN PRECIPITATION AREA

C USED IN THIS RUN (NGAGES)
ﬁ**%*********%***%*****************%*********%%***************%*************%***
C 210 20XsF104.0 MEAN AREA ELEVATION IN FEET

C F5e2 PERCENT/100 OF AREA OVER WHICH EVAPOTRANSPLRATION CAN TAKE
C PLACE WHEN.THERE IS COMPLETE AREAL SNOW CCVER (EFC)

C F542 MULTIPLYING FACTOR TO CORRECT FOR GAGE CATCH DEFICIENCY

C IN THE CASE OF SNOWFALL. (SCF)

C FSett MAXIMUM NON-RAIN MELT FACTOR —-- OCCURS ON JUNE 21. (MFMAX)
C FSelk MINIMUM NON-RAIN MELT FACTOR —-- OCCURS ON DEC. 21. (MFMIN)
C F544 MAXIMUM NEGATIVE MELT FACTOR —= (NMF)

C NOTE+s+UNITS FOR MELT FACTORS ARE INCHES/DEG.F/51X HOURS

C F5e& MEAN WIND FUNCTION VALUE DURING RAIN ON SNOW PERIODS

C UNITS ARE INCHFS/INCH OF MERCURY (UADJ)

C F5e1 AREFAL WATER—-EQUIVALENT (INCHES) ABOVE WHICH THERE IS

C ALWAYS COMPLETE AREAL 'SNOW COVER. (SI)

C F5e2 DAILY MELT AT THE SNOW-SOIL INTERFACE TN TNCHES. (DAYGM)



%*******%%%%*%**************%******%*%******************************************

c 211 INTTIAL VALUES OF SOME SNOW COVER VARIABLES.
C 20XsF540 ANTECEDENT SNOW TEMP. INDEX (DEG. F) (ATI)

c F542 FREE WATER IN SNOW IN EXCESS OF THAT HELD AGAINST GRAVITY
c DRAINAGE (INCHES)

c F5e2 POINT SB ON ARFAL DEPLETION CURVE (INCHES}

c F5.2 PERCENT/100 AREAL SNOW COVER AT POINT SB.

c F542 POINT SBWS ON AREAL DEPLETION CURVE (INCHES)

C NOTE..SFE CHAP. 3 FOR FURTHFR EXPLANATION OF THFSE INITTAL VALUES.
%****%%**%%%*****%%****%*%*%*%*%*%%%******%%**%%*%****%***%******%*******%**%*%*
c 212 INITIAL VALUES OF MAJOR SNOW COVFR VARIABLES

c POXsF542 INITIAL WATER-EQUIVALENT OF SOLID PORTION OF THE

c SNOWPACK . ( INCHFS)

C F5.2 INITIAL NEGATIVE HFAT STORAGE (INCHES)

C F5e2 INITIAL AMOUNT OF FREE WATFR HELD AGAINST GRAVITY

c DRAINAGE (INCHES)s MAXTMUM FQUALS PERCENT LIQUID

C WATER HOLDING CAPACITY TIMFS INITTAL WATER-EQUIVALENT.
%*%%%%***%%****%*****%%%****%*%%*%*%*%%%*%%**%%%***%*%**%*******%%%*******%**%**
****%*%%*%*%*%%**%%*******%*%%*%****%**%*%%***%%%%**%%%****%%%*%%*****%*%%%****%
C 213 ADDITIONAL SNOW PARAMETERS

C 20XsF540 MELT FACTOR BASE TFMPERATURE (DEG. F) (MBASE)

C F5e¢0 TEMPERATURE (PFEG., F) TO DIVIDE RATN FROM SNOW  (PXTEMP)

C IF AIR TEMPERATURE GREATER,THEN RAIN

C IF AIR TEMPERATURE LESS THAN OR EQUALsTHEN SNOW

C Foa2 PERCENT/100 LTQUIN WATFR HOLDING CAPACTTY (PLWHC)

C .MAXTIMUM AMOUNT OF FREE WATER HFELD AGATINST "GRAVITY,.

C F5.2 ANTECFNENT SNOW TEMP. INDEX PARAMETER (TIPM)

e («GEaDWC _—-LEsloO)

*%***%%*%***%%%****%****%****%**%***%****%%**%****%*%**%**%**%**%**%*%**********

C 214 2CX»9F5,.2 AREAL SNOW COVER DEPLETION CURVE
PERCENT/100 AREAL EXTENT OF SNOW COVER AT
WATER EQUIVALENT/AT RATICS OF 0el190e230a330e43045>
0650750485049 (SEE SECTION 3.343 FOR DEFINITION
OF AL FOR RATIC=0.0 ARFAL COVER=0.05
RATIO=1.0 AREAL COVER=1.00
%******%%%***%%********%*%**%%*%**%%%*%*%%*******%*%**%%*%%******%******%*******
****%****%*%**%**%***%******%***%***%***%%%**%*%***%*%************%*%**********%
****%**%*%%**%**%***%***%****%%*%%**%%*%**%*******%*******%%*%%***%*************
CH=*NOTE**CARD 20A 1S ONLY NEEDED WHEN THFE NUMBER OF UPSTREAM INMFLOWS
FROM OUTSIDE THF ARFA BEING RUN 15.GT.0 (NPTSUP.GT.0)
20A TAL NAME OF UPSTREAM INFLOW POINT )
2XsF10.0 AREA OF UPSTREAM INFLOW POINT (TOTAL AREA ABDVE GAGE ' SQeMI)
REPEAT CARD 20A FOR EACH UPSTREAM JNFLOW POINT (1 TO NPTSUP))
ORDFR OF CARDS NFTERMINFS FLOW-POINT NUMBRER FOR RUN
FIRST UPSTREAM INFLOW POINT 1S ASSIGNED FLOW—POINT NUMBER
EQUAL TO (NPTS+1) ETC. FeS, IF NPTS=3 THFN THF FIRST
UPSTREAM INFLOW POINT RECOMFS FLOW-POIMT & FOR
THE RUN.
R F R IR R R IR IR IR I I IR K R R
R R RS S VvV
REPEAT CARDS 20 THROUGH 23 (IF ALL NEFDED) FOR EACH FLOW-POINT
WITHIN RUN AREA (NPTS)
OPDER OF CARDS DETERMIMNES FLLOW-POINT NUMBER FOR THE RUN.
NOTE«soALL FLOW-POINTS UPSTREAM FROM GAGE MUST HAVE A SMALLER RUN

(NSRS NE!
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NUMBER THAN THE GIVEN GAGE--EXCEPT FOR UPSTREAM INFLOW-POINTS
FROM OUTSIDE THE AREA BEING RUN(SEE CARD 20A)

20 TA4 NAME OF FLOW-POINT
2XsF10.0 - TOTAL AREA ABOVE FLOW-POINT IN SQUARE MILES
+F5e2s CONSTANT K ROUTING FACTOR IN HOURS =0.0 IF VARe K USED
15 =1 USE VARIABLE K =0 NO
15 =1 USE VARIABLE LAG =0 NO
I5 ROUTING INTERVAL IN HOURS (MUST=6 FOR NOW)
15 NO. OF VALUES IN TIME-DELAY HISTOGRAM FOR LOCAL AREA
15 NO. OF UPSTREAM INFLOW POINTS 'TO LOCAL AREA (NUPIN)
THESE CAN BE UPSTREAM INFLOWS FROM OUTSIDE OR
INSIDE THE RUN AREA
15 NO.OF POINTS TO DEFINE VARIABLE K VS OUTFLOW CURVE
I5 NO. OF POINTS TO DEFINE VARIABLE LAG VS INFLOW CURVE
2363636 336 6 269963 0 I I I T I I TETEIE I I I IE I I I I 6T I AN I3 I 3 2T I I BTN I R
208 8F10.0 VARIABLE K VS.OUTFLOW CURVE IF NEEDED K IN HOURS

MAXIMUM POINTS TO DEFINE CURVE IS 10 (THUS 3 CARDS)
VALUES READ IN PAIRS (FLOW,K)
SO 4 PAIRS OF (FLOWsK) CAN GO ON A CARD
K AT ZERO FLOW MUST BE FIRST POINT
CALCULATIONS USING K ARE BASED ON A LINEAR
INTERPOLATION BETWEEN POINTS
K VALUE FOR HIGHEST DEFINED FLOW IS USED FOR
ALL FLOWS ABOVE THAT DISCHARGE
2263636 360 3 T I I T 2T KT I I 2T I TN I I TN I T T IEIE NI ITEI TN IH R R
20C 8F10.0 VARIABLE LAG VS« INFLOW CURVE IF NEEDED LAG IN HOURS
: MAX«PTS=10s VALUES IN PAIRS(FLOWsLAG)s 4 PAIRS PER CARD
LAG AT ZERO FLOW MUST BE FIRST POINT
CALCULATIONS USING VARIABLE LAG ARE BASE ON
LAGGING THE VOLUME OF FLOW IN THE INTERVAL
FLOW(N) TO FLOW(N+1) BY THE AVERAGE LAG FOR
THAT INTERVAL (LAG(N)+LAG(N+1))%¥0.5
LAG VALUE FOR HIGHEST DEFINED FLOW IS USED FOR
ALL FLOW ABOVE THAT DISCHARGE
336303 6 H I N K I KN I T I I I T I I T I I I IE I T T TN J I I XN

21 40X 15 =1 IF MeDeFe PLOT WANTED FOR THE FLOW-POINT =0 NO PLOT
MeDe OBSERVED FLOW MUST BE READ IN TO GET PLOT
F10.0 MAXIMUM PLOT ORDINATE FOR MeDeFe PLOT
F10.0 BASE FOR FLOW INTERVAL CALCULATIONS IN STATISTICAL

SUBROUTINE (GUIDE--FLOW THAT IS EXCEEDED 25 PER
CENT OF THE TIME)
1XsA9 USGS STATION IDENTICATION NUMBER (NEEDED IF STDe FMT CARDS

ARE TO BE PUNCHED)
KT I KK T 62 I T I I TE I I I T IS I I A2 I 063 I T 2T I I I

22 30Xy TIME DELAY HISTOGRAM (MAX.NO OF POINTS=30)
10F542 HISTOGRAM IS FOR LOCAL AREA SUMMATION OF VALUES=1.0
Y T Ry e IR e R s S R R L TR
23 30X MBP AREAS TO BE ASSIGNED TO EACH ELEMENT OF THE TIME-DELAY
1015 HISTOGRAM ——— MBP AREAS DESIGNATED BY RUN NOe WHICH

IS DETERMINED BY THE ORDER CARDS 16 TO 19 WERE READ.
T R T e e T R ey s e R e e P e T Z T e Y
20D 30X, RUN NOes OF EACH UPSTREAM INFLOW POINT TO LOCAL AREA

515 NEEDED IF ({NUPIN.GT«0)
36 3693 KK I KN IR I I KK I KNI I NI I TR TN IR IR IR

a¥aR Nala e ool XaXaNaleXaNalala HalaNaNaiaNaNaNa ot FaNaaNaNaNalaNaNalk o laRaNalaNa e NaNa NaNa XaNaXa)
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C 20E 30X CONSTANT LAG FOR EACH UPSTREAM INFLOW POINT
C 5F5a1 (LAG IN HOURS) NEEDED IF (NUPIN.GTe0)

C **NOTE¥* TOTAL LAG CONSISTS OF CONSTANT PLUS VARIABLE COMPONENT
F e AR T RN E TR IR KK IR TN H I TN IR I I I TN I3 36036 36 369K 3369363 % 9

********************************************************************************

C 24 415 NUMBER OF RECORDS TO SKIP ON TAPES 1 TO & TO POSITION

C THE TAPE CORRECTLY FOR THE INITIAL MONTH
R R e S R e 2 L L L T LTy

33 K F 3T 3N W X I KT T I I KU I I I I I I I T I I K6 I NN
e H K AT IR TE I I I F I K MK H I I3 I F I F K I H I I 369 6N I 36 I I IR KNI

C THE FOLLOWING SNOW INPUT CARD TELLS THE PROGRAM FOR WHICH MONTHS VALID
C AIR TEMPERATURE DATA ARE AVAILABLE AND THUS WHICH MONTHS SNOW

C COMPUTATIONS ARE TO BE MADE. =1 VALID DATA AVAILABLE

C =0 AIR TEMPERATURE DATA IS MISSING

HEXEXANOTER SR EXEXE  CARD 241 ONLY NEEDED IF SNOW IS INCLUDED.  HIMEEXEEEENHERINNN
L e L R T T o R B2 T T L L T TR E s pr g
C 241 1215 VALID AIR TEMP. DATA INDICATOR~- MONTHS 1-12 (JAN-DEC)

C REPEAT CARD 241 FOR EACH WATER YEAR
F 3 IR RN TR KN KT I I I3 333636 39 36 I 3636363364639 306963696 360 3636 2636 363696 3636 966 36 96 369636 606 %36

********************************************************************************
********************************************************************************
********************************************************************************

DATA INPUT DESCRIPTION —=—————eme SNOW NOT INCLUDED.

A BASIC DATA CAN BE ON MORE THAN ONE TAPE (IN ORDER BY MONTHS)
IF ON ONE TAPE MUST BE IN FOLLOWING ORDER
le MBP AREAS RECORD SIZE=124 SIX HOUR PCPN IN SEQUENTIAL
ORDER FOR THE MONTH
2e PE STATION RECORD SIZE=31 DAILY PE
3. MeDeF STREAMGAGES RECORD SIZE=31 DAILY FLOWS FROM
USGS WATER SUPPLY PAPERS
MISSING DATA IS READ IN AS NEGATIVE NUMBER
ENTIRE MONTH MUST EITHER BE ALL VALID DATA OR
ALL MISSING DATA.
b4e SIX HOUR DISCHARGES RECORD SIZE=124
DISCHARGE AT 6 A«Me'sNOONs6 PoMasMID. FOR EACH DAY
IN SEQe ORDER FOR THE MONTH
MISSING DATA IS READ IN AS NEGATIVE NUMBER

Bs OTHER DATA IS EITHER GENERATED BY THE PROGRAM IN A PREVIOUS
RUN OR IN THE CASE OF UPSTREAM INFLOWS, THESE CAN BE GENERATED
BY A PREVIOUS RUN OR THE TAPE COULD BE PREPARED.
IF PREPARED IT IS THE SAME FORMAT AS SIX HOUR DISCHARGES

EXCEPT NO MISSING DATA IS ALLOWED.
3 IR FI TN H NI NI I I I I I AT BT T I JIE I 6T 636 36T 609626963 36 36 36 99K

F I IR T 3K I I I I NI I KT I IE T I I 3T I I I I I 36U 3 I 6 I T I IE 6 3669 363 96 9 3 I3 3 3 o
********************************************************************************

DATA INPUT DESCRIPTION ————w-- SNOW INCLUDED.

aXaEaNaNaNaYeNaNaEaXaNakaXaNataXeaXaXaNalaNa)

BASIC DATA CAN BE ON MORE THAN ONE TAPE (IN ORDER BY MONTHS)
IF ON ONE TAPESMUST:BE IN THE FOLLOWING ORDER

ls« MBP AREA DATA -— RECORD SIZE 124
2. PE DATA -— RECORD SIZE 31

[aNaNaNaNaNaka!
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3. MAT AREA DATA —-- RECORD SIZE 124
{(NOTE««AIR TEMPERATURE CAN BE LOADED ON TO TAPE USING
O/H STANDARD FORMAT CARDS WITH PROGRAM NWSRFS2. (SEE NWSRFS
TECHs MEMO APPENDIX E ) NOTE THAT AIR TEMPERATURE MUST BE
PUNCHED WITH FIELD LENGTH «EQe3 ON O/H STD. FMT. CARDS.
4. OBSERVED AREAL WATER EQUIVALENT —-- RECORD SIZE 31
{NOTE++OBSERVED WATER EQUIVALENT DATA CAN BE LOADED ON TO TAPE
BY PROGRAM NWSRFS2s BY TREATING IT AS IF IT WAS MEAN DAILY FLOWe.)
5. MEAN DAILY FLOW DATA —-— RECORD SIZE 31

6« SIX HOUR DISCHARGE DATA —— RECORD SIZE 124 :
JE3 3T I 3636 36 236 F 096 65 I I I KUK I I TN IR I KN IR R KT R RN

********************************************************************************
%% ******************************************************************************
¥* 3 ***-K-**************************************************************************

NONONANOO NN
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D.2 SAMPLE INPUT FOR VERIFICATION PROGRAM WITH SNOW

NORTHERN NEW ENGLAND .SNOW BASIN--TEMPERATURE INDEX MODEL=--FINAL TRIALsERROR RUN
PASSUMPSIC RIVER AT PASSUMPSIC,VERMONT '

2 1 1 0
3 1 1 0 0
10 63 9 71
2 3 :

NORTHERN NEW ENGLAND PE ESTIMATE

1

1 1
70 5 70 4 T1
PASSUMPSIC RIVER-L 1.0 .05
PASSUMPSIC RIVER-L «30 1.0
PASSUMPSIC RIVER=-L «9 10
PASSUMPSIC RIVER~-L 0.0 5.5
PASSUMPSIC RIVER~H l.0. 05
PASSUMPSIC RIVER=-H +30 1.0

P OOt Ot it e

PASSUMPSIC RIVER=~H «9 .10
PASSUMPSIC RIVER-H 0.0 5.5
1 1 0 0
2 0
3 0
PASSUMPSIC R. MAT=L 1060.
PASSUMPSIC R. MAT=H 1740,
2 3
1 2
PASSUMPSIC RIVER=-L 1060.

PASSUMPSIC RIVER=-L 32, 0.0
PASSUMPSIC RIVER-L 0.0 0.0
PASSUMPSIC RIVER-L 32, 33.
AREAL DEPLETION LOW 24 39
PASSUMPSIC RIVER-H 1740
PASSUMPSIC RIVER=-H 32. 0.0
PASSUMPSIC RIVER-H 0.0 0.0
PASSUMPSIC RIVER-H 32. 33.
AREAL DEPLETION HIGH .24 39
PASSUMPSIC R. AT PASSUMPSIC
PASSUMPSIC R. AT PASSUMPSIC
TIME-DELAY »PASSUMPSIC
GAGE-AREA sPASSUMPSIC

Pt Yt Pt G ek Pt et O
Pt st ot ot fuad Pt Pt ot
o—-r-»-o—-n-oo-‘r---o
[ad el Al N
Pt et et ot ot et ot Gt
[=NoN-NolleNN¥-]

0 0 0 1 0

5
«20
1.0

«004
1.1
«20
1.0

«004
lel

=15
=1.5

«50
0.0
0.0
«03
«52
«90
0.0
0.0
«03
«52

.
—
-0

OO 0O0O0OODOQ

71
25
0.0
«55
12
25
0.0
+55
12

=27
-2..7

1.17
0.0

o64
1.13
0.0

64

. 436,

OO0 000000 O

D-10

.166

5.0
«25
«99
0.0
5.0
25
99
0.0

NO=oOo U

COO0DOOCOCO

92
1 1
«30 3.0
0.0 L1l0
30 3.0
0.0 .10
-2.7
-2.7
«005 .003
«82 .88
005 ,003
+82 .88
0 0
10000.
0 0
1 1
0 1
0 1
0 1
0 1
1 1
0 1

TWO SUB-AREAS

90

90

«054

92
«054

92

Pt et pt okt ot pond punsd

0.0

0.0

4.5

«96

1000.

3 1
VOL PARM
ET PARM
TIME PARM
INITIAL
VOL PARM
ET PARM
TIME PARM
INITIAL
«01
«01
0 0 0
01135500

SKIP TAPE RECDS
WATER YEAR 64
WATER YEAR 65
WATER YEAR 66
WATER YEAR 67
WATER YEAR 68
WATER YEAR 69
WATER YEAR 70
WATER YEAR 71
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APPENDIX E

OPTIMIZATION PROGRAM WITH SNOW —— INPUT AND OUTPUT SAMPLES

Eel1 OPTIMIZATION PROGRAM WITH SNOW - INPUT SUMMARY

Ee? SAMPLE INPUT AND OUTPUT FOR OPTIMIZATION PROGRAM
WITH SNOW — OPTIMIZATION MODE

Ee3 SAMPLE INPUT AND OUTPUT FOR OPTIMIZATION PROGRAM
WITH SNOW - SENSITIVITY MODE
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Eel OPTIMIZATION PROGRAM WITH SNOW - INPUT SUMMARY

*************************************i**********l**************i’ii*****i****i*i
3 J T I T I I B I T I I TE I I TN T I I I I 3636 I 3 I I 60 I I 96 I 36T I I 909 O

C NATIONAL WEATHER SERVICE RIVER FORECAST SYSTEM (OPTIMIZATION)
C (SENSITIVITY)
c INPUT SUMMARY

********ii****************************l*************{*****i************i***i****

*CARD NO. FORMAT CONTENTS
36T FIE NI NI KKK I I T JE I I I I I I I I 6T D A BT I T 36963 093 0

c 1 15 TAPE NO. OF PRECIPITATION TAPE

C 15 TAPE NO. OF PE TAPE

c’ 15 TAPE NO. OF TEMPERATURE TAPE(SAME AS PE IF NO TEMP DATA)

c 15 TAPE NO. OF MEAN DAILY FLOW TAPE

c 15 ‘TAPE NOe OF SIX HOUR FLOWS(SAME AS DAILY IF NO 6 FLOW DATA)
************************************************i************************{******
c 2 15 NO. RECORD SKIPS FOR TAPE WHICH HAS PREC. DATA

c 15 NO« RECORD SKIPS FOR TAPE WHICH HAS PE DATA

c 15 NO. RECORD SKIPS FOR TAPE WHICH HAS TEMP, DATA

c I5 NO. RECORD SKIPS FOR TAPE WHICH HAS DAILY FLOW DATA

C 15 NO. RECORD SKIPS FOR TAPE WHICH HAS SIXHR FLOW DATA

C *EXENOTEX %% IF MORE THAN ONE TYPE OF DATA ARE ON A TAPE, ONLY

C INDICATE NUMBER OF RECORD SKIPS FOR THE FIRST TYPE OF

C DATA ON THAT TAPE
**************************************************************************i*****
c 3 15 NO. OF MBP AREAS ON INPUT TAPE

C 15 NO., OF PE STATIONS ON TAPE

c 15 PUNCH ZERO IN COLUMN 15

c 15 NO. OF MEAN DAILY FLOW-POINTS ON TAPE

c 15 NOe OF SIX HOUR FLOW-POINTS ON TAPE
******************************************************************l*************

C 4 I5 NO. OF MBP AREAS USED (NGAGES)

C 15 NOe. OF PE STATIONS USED (NPEGS)

C 15 PUNCH ONE IN COLUMN 15

C 15 NO«. OF STREAM-FLOW POINTS USED (NPTS) OR

C NO OF UPSTREAM INFLOW POINTS NEEDED (WHICHEVER IS GREATER)
WK TN FKIHHIIIFIEN I I NI K TN I T I T 36 I I I 6T I I JE 36 366 360696066 963 369636 93636 96 3696 6
C 5 515 IDENTIFIES THE MBP AREAS ON TAPE TO BE USED IN THE RUN

C ALSO DEFINES THE PRECIP. AREA ORDER FOR THE RUN

C 1 TO NGAGES VALUES ARE NEEDED

C EeGe 5 MBP AREAS ON TAPEs(NGAGES=2) CARD 5» 14

C THEN THE 1 ST GAGE ON TAPE WILL BE GAGE 1 FOR RUN
C 4 TH GAGE ON TAPE WILL BE GAGE 2 FOR RUN
F I IR I I FIEH NN H I TN I I I I TE I TEIIEI36 36T 06 9696 36 6636 396 36T 309636 36363636 36 6966 690369636 06 ¢
C 6 515 SAME AS CARD 5 ONLY FOR PE STATIONS

KRNI I IR RN IH KNI T I I I TN NI TN I I 2 9306365369636 56 9 960606 96963696 00 36 39696 3636 36 6
C 7 215 IPEA(1)=1 » IPEA(2)=1 WHEN ONE PE STATION IS USED

C IPEA{1)=1 » IPEA(2)=2 WHEN TWO PE STATIONS ARE USED

3T K KR II I H I I I KT IIET I I IO T I T T I 360696 39 3396209630696 6303696 06 36 26
C 8 15 "PUNCH ZERO IN COLUMN 5

FF I H I IR IEN KKK I I K I I III T30 3 03 062066 36096 3636 36 36 36T 060 369696 06 3 96 362696 36 2606 6 6
C 9 215 SAME AS CARD 7 ONLY FOR TEMPERATURE STATIONS
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C (INCLUDE ITAA(1)=1,ITAA(2)=1 EVEN IF NO STA)
B L s LT e e e At bt bbbl be ikl

c 10 515 SAME AS CARD 5 ONLY FOR DAILY Q
**********************************************i*’****iii**i****i*i*li{l*******l*
c 11 515 SAME 'AS CARD 5 ONLY FOR 6-HR Q
***********************************i******%*******l******I*}**i*****ii**!{******
c 12 15 NUMBER OF MONTHS FOR THE RUN (MAXIMUM OF 50)

c 15 BEGINNING YEAR FOR THE RUN(4DIGITS) FIRST DAY OF

c 15 BEGINNING MONTH FOR THE RUN BUFFER PERIOD

C 15 CALANDER DAY NUMBER FOR THE RUN DEFINES THE START

c (BASED ON A 365 DAY YEAR) OF THE RUN

c 15 =1 SNOW IS INCLUDEDs =0 NO SNOW
***************************i********i*********{i*i*li{*i**il**ii*********{'i**l*
c 13 8F10e4 LAND PARAMETERS

c MOD. STANFORD WATERSHED MODEL

c AsEPXMsUZSNsLZSN»CB»POWER » CC
********************************************i******i**i*****i**iili*i****i*i{!**
c 14 2F10e4 AREA OF AREA(1)s AREA OF AREA(2)
**************l********************l*******i******{*****i*******}****i****l*ﬁ*l*
c 15 8F10e4 LAND PARAMETERS K1 FOR EACH AREA()
**l********************************i**************i***********************{*****
c 16 2F10.4 LAND PARAMETERS

C K24L »K3
*******************************************************i****l*l**i****l**l}ii*i*
c 17 F5e3 UPPER LIMIT OF E CURVE (EHIGH)

C F5e3 LOWER LIMIT OF E CURVE (ELOW)

c 15 CALANDER DAY NUMBER WHEN € CURVE REACHES _ o
c EHIGH (IF JUNE 1 NEP=152) STHIGH 15 oTow
c 15 NO DAYS E CURVE REMAINS AT EHIGH (MINUS ONE) .“7T5 NEP
c (IF JUNE 1 TO JULY 31, NDUR=212-152=60 INDUR -

C FS5e3 LAND PARAMETER  K24EL d
**i**********i******i*****************************{i**l*{**i**I*l*i{*ﬁ***}ii****
c 18 2F1044 CONSTANT TIMES PE (PEADJ) FOR AREAS 1 AND 2

c NOTE «oWHEN TWO AREAS ARE USEDs PEADJ MUST BE THE

c SAME FOR BOTH AREAS AS THE PROGRAM IS CURRENTLY

c WRITTENs UNLESS EACH AREA USES A SEPARATE PE STATION
***i*****************************************************************}'i'i**i***
c 19 5F10e4 TIMING PARAMETERS

c SRC1s OVERLAND FLOW (ONE HR)

c LIRC6s INTERFLOW (SIX HR)

c LKK6» GROUNDWATER  (SIX HR)

c KV

c KGS
***********************************************ii*il**i*******l*i*i*i{**l*’***i*
c 20 8F10e4 SOIL MOISTURE INITIAL CONDITIONS

c ‘ UZSIsLZSTsSGWI sGWSI sRESI »SRGI »SCEPI

096 269333 3 360630 06 6 TIN5 I J I T TEIE I I IS S0 U 3 3 I T I I T30 06 S 0 3
336 966 3096 3636 36 9 3696 06 936 33 2036 36 30 096 36 96 36 3 30 3636 3636 2 T I T3 6T I IE I T I I T3 S I I3 I 0 3 3 033 0 2
2696 9696 3 963 3 9636 36 30 3 3696 3 3 33 A6 I 363 2T K303 T I I KT T I I I I I BN R RN R
#%xxxRNOTE**%#x%xx%x  THE FOLLOWING 200 SERIES CARDS ARE NEEDED IF SNOW IS

C INCLUDED DO NOT PUT IN OTHERWISE. AR AT RRRRRERE

9 93U K 26036 H KT I 2T F A I I I I TR KT3I T T TN TN I R R R
2% 3636 3036 3 JE I I 3 36 U0 6 026 3K TN IR NI TN I AT I AE I I I I I I T S

C 201 15 PUNCH 1 IN COLUMN 5
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33 363 3036 33 I 33 I I3 36 I K I3 eI A I eI A T T I I H I T I I I W T I I I I I I I I I I WIS I I KR

C 202 15 NUMBER OF MAT AREAS USED IN THIS RUN (NTAG)
C I5 NUMBER OF AREAS WITH OBSERVED WATER-EQUIVALENT (NWEG)
R R R R R e sy  a i s T s T X TR S T T TN R
c 203 I5 NUMBER OF MAT AREAS ON INPUT TAPE
C 15 NUMBER OF OBSe. AREAL WATER-EQUIVALENTS ON INPUT TAPE
R L S R e e Yy T s L
204 5A4 NAME OF MAT AREA
F10.0 MEAN ELEVATION OF MAT AREA IN FEET
4F5a41 AIR TEMPERATURE LAPSE RATES FOR MID-6AMs 6AM—NOON»

NOON-6PMs 6PM-MID, DEG. F/1000 FTe ELEVe CHANGE
NOTE««REPEAT THIS CARD FOR EACH MAT AREA. CARD ORDER
DEFINES MAT ORDER NUMBER FOR THIS RUN.
R R e s e s eI
205 1615 IDENTIFIES THE MAT AREAS ON TAPE TO BE USED IN THIS RUN.
1 TO (NTAG) VALUES ARE NEEDED.
EsGe 5 MBT AREAS ON TAPEs NTAG=2 s CARD 205 = 42
THEN THE 4 TH MAT RECORD ON TAPE 1S THE TEMPERATURE
DATA FOR THE 1 ST MAT AREA.
2 ND MAT RECORD ON TAPE 1S THE TEMPERATURE
DATA FOR THE 2 ND MAT AREA.
SR 2 2 X R e L L Lk
206 1615 ASSOCIATES MAT AREAS TO MBP AREAS
1 TO (NGAGES) VALUES ARE NEEDED
EeGe (NGAGES)=3s (NTAG)=2s CARD 206=241s1
THEN THE 1 ST PRECIP AREA WILL USE AIR TEMPERATURE
FROM MAT AREA NO.2
2 ND PRECIP AREA WILL USE AIR TEMPERATURE
FROM MAT AREA NO.1
3 RD PRECIP AREA WILL USE AIR TEMPERATURE
FROM MAT AREA NO.1
TN 3TN TN A I I I KK I 6T I T I 6T 336U I T 333K N

C NOTE.«.CARDS 207 THROUGH 209 ONLY NEEDED IF (NWEG.GT.0)
Ml R e R L e e s s s At

aNaNaNaNalaNaXaXalk JalalalalaNatal TaNaYaXaNaXa)

c 207 5A4 NAME OF OBSERVED WATER-EQUIVALENT MEASUREMENT AREA

c NOTE«+REPEAT THIS CARD FOR EACH OBS. WATER-EQUIVALENT AREA

c . USED IN THIS RUN. CARD ORDER DEFINES ORDER NO. FOR RUN.
********************************************************************************»
c 208 1615 SAME AS CARD 205 ONLY FOR OBS. WATER-EQUIVALENT AREAS.

F I 30 I I3 I 2K W I I I I I J I 30 I H I I NI I T I I I I FE I I I PN 36 I I I I T T I I J I I I 9 I I R
C 209 1615 SAME AS CARD 206 ONLY FOR OBS. WATER-EQUIVALENT AREAS.

3 K X 3 56 I 366 P I I 6 I I I I I I I I I K I I NI I IE I I I IE NI I K I I I I I I I I I I I I
T I F R RN H T3 I 6 3 I I I F 3t I NI I I I K FEI I I I I I I I I I T I NI I I I I I 96 I

C NOTE..REPEAT CARDS 2109211212 FOR EACH MEAN BASIN PRECIPITATION AREA

C USED IN THIS RUN (NGAGES)
**********i************************************************{*i******i***********
C 210 20XsF10.0 MEAN AREA ELEVATION IN FEET

C F542 PERCENT/100 OF AREA OVER WHICH EVAPOTRANSPIRATION CAN TAKE

c WHEN THERE IS COMPLETE AREAL SNOW COVER (EFC)

C FS5e2 MULTIPLYING FACTOR TO CORRECT FOR GAGE CATCH DEFICIENCY

C IN THE CASE OF SNOWFALLe (SCF)

C F5e4 MAXTMUM NON-RAIN MELT FACTOR —- OCCURS ON JUNE 21. (MFMAX(

C F5e4 MINIMUM NON-RAIN MELT FACTOR —= OCCURS ON DECe 21s (MFMIN)

C FS5e4 MAXIMUM NEGATIVE MELT FACTOR —-= (NMF)



NOTE..UNIfS FOR MELT FACTORS ARE INCHES/DEG.F/SIX HOURS

F5e4 " MEAN WIND FUNCTION VALUE DURING RAIN ON SNOW PERIODS
UNITS ARE INCHES/INCH OF MERCURY (UADJ)

F5e1 AREAL WATER-EQUIVALENT (INCHES) AROVE WHICH THERF IS
ALWAYS COMPLETE AREAL SNOW COVER. (SI)

F5e2 DAILY MELT AT THE SNOW-SOIL INTERFACE IN INCHES. (DAYGM)

T R R L e R e e R S A S R
211 INITIAL VALUES OF SOME SNOW COVER VARIABLES.
20XsF540 ANTECEDENT SNOW TEMP. INDEX (DEG. F) (ATI)
F52 FREE WATER IN SNOW IN EXCESS OF THAT HELD AGAINST GRAVITY
- DRAINAGE  (INCHES)

F5e2 POINT SR ON ARFAL DEPLFTION CURVE (INCHFS)

FGe2 PERCENT/100 ARFAL 5SNOW COVFR AT POINT SR.

F5a2 POINT SBWS ON AREAL DEPLETION CURVE (INCHES)

NOTE.+SFE CHAP. 3 FOR FURTHER EXPLANATION OF THESE TNITTAL VALUES.
e H A R SN R R I I 3 IR I 3 BRI RN

212 INITIAL VALUES OF MAJOR SNOW COVER VARIABLES
20XsF5e2 INITIAL WATFR-EQUIVALENT OF SOLID PORTION OF THE
SNOWPACK . (INCHES)
F5e2 INITIAL NEGATIVE HEAT STORAGE  (INCHES)
F5e2 INITIAL AMOUNT OF FREE WATER HELD AGAINST GRAVITY

DRATNAGE (INCHES). MAXIMUM EQUALS PERCENT LIQUID
: WATER HOLDING CAPACITY TIMES INITIAL WATER-EQUIVALENT.
B E R R R R R R R

C NOTE..CAPD 213 AND 214 PARAMETERS ARE THE SAMFE FOR ALL AREAS IN NWSRFS53
B R T X T R R S S s e S e s S St S

AN NN NNN XONDYTNN N

C 213 20XsF5.0 MELT FACTOR BASE TEMPERATURE (DEG. F) (MBASE)

s F540 TEMPERATURE (DEG. F) TO DIVIDE RAIN FROM SNOW (PXTEMP)
C IF AIR TEMPERATURE GREATERSTHEN RAIN

C IF ATR TEMPERATURE LESS THAN OR EQUALsTHEN SNOW

s F5a.2 PERCENT/100 LIQUID WATFR HOLDING CAPACITY (PLWHC)

C MAXTMUM AMOUNT OF FREF WATER HELD AGAINST GRAVITY.
C F5e2 ANTECEDENT SNOW TEMP. INDEX PARAMETER (TIPM)

~

{ .GE.O.O ——elFalsN)
*')('*j)é*-)é**%%%*%**%*%%%‘)'r**%%’r%-)'v‘)’r*‘.é-)(-%**%****%’r**%’r%*-9(-%%**%***%***%%%*-‘,(-**-){")('é'r*-x--)'r*%*%*%**%

C 214 20X99F5,2 ARFAL SNOW COVER DFPLETION CURVE

c . PERCFNT/100 ARFAL FXTFNT OF SNOW COVEP AT

C WATER FQUIVALENT/AI RATIOS OF 0el19Ne2:04330a450e50

C 0e650a730.830e9 (SEE SECTION 3.3.2 FOR DEFINITION
c - OF Al) FOR RATIO=0.0 ARFEAL COVER=0.0°%

C RATIO=1.0 AREAL COVFR=1.00

B S R R T S e R B o e s
B R E s R e Y e R R b LS B e o
SR I 0 S0 303 330 56 B K 3038 33000 S0 H H R HHH S I IR RN R R R FRRIE R R WRR RN RR
c 2 PARAMETERS FOR CPTIMIZATION OR SENSITIVITY ROUTINE

C : 15 NDAY=NUMBFR OF DAYS IMN RUM (50 MONTHS IS MAXTMUM)

C I= IBUF=NUMBER OF DAYS IN RUFFFR PFERIOD (USUALLY TWO MONTHS)

C {ADD OR DFLETE BY WHOLFE MONTHS)

. Is NUMA= NO OF PARAMETERS TO RE CONSTNERED

C I5 NPER IF=1 DDELTA(I) MUST RE IN PERCENT/100

C IF=0 DPFLTACTY MUST BF AN ABSOLUTE VALUF

C 1= KC= MAXIMUM NUMRFR OF RESOLUTICNS BEFORE OPTIMIZATION

C 1S TFRMINATED

C 1= MAXN= MAXIMUM NUMBFR OF RUNS PRBEFORE OPTIMIZATION IS
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C ABORTED (MAXN OVER-RIDES KC)

C I5 MAXIN=3

F T NIRRT F T H T I I I IR TEIETETETE I T I T I3 I3 T 663236 96T I 9036 3TN
C. 22 1615 PARAMETERS TO:BE OPTIMIZED OR USED IN SENSITIVITY ANALYSIS SEE
C PARM{ ) ARRAY BELQW FOR PARAMETER NUMBERS (EeGs CB IS NO.

C

C PARM(1) =UZSN PARM(16)=K3 PARM(31)=NMF (1)

C PARM(2) =LZSN PARM(17)=SRC1 PARM(32)=NMF (2)

C PARM(3) =CB PARM(18)=LIRCS PARM(33)=UADJI(1)"

C PARM(4) =POWER PARM(19)=LKK6 PARM(34)=UADJ(2)

C PARM{5) =CC PARM{20)=CSSR PARM(35)=NOT USED

C PARM(6) =KV PARM(21)=HWARP PARM(36)=NOT USED

C PARM{7) =KGS PARM(22)=VWARP PARM(37)=SI(1)

C PARM(8) =K24EL PARM(23)=NOT USED PARM(38)=5I{(2)

C PARM(9) =A PARM(24)=NOT USED - PARM(39)=DAYGM{ 1)

C PARM(10)=K24L PARM(25)=SCF (1) PARM(40)=DAYGM(2)

C PARM(11)=EPXM PARM(26)=SCF (2) PARM(41)=PLWHC

C PARM(12)=K1(1) PARM({27)=MFMAX (1) PARM(47)=EHIGH

c PARM(13)=K1(2) PARM(28)=MFMAX(2) PARM(48)=ELOW

C PARM(14)=PEADJI(1) PARM(29)=MFMIN(1) PARM( 49)=NEP

C PARM(15)=PEADJ(2) PARM(30)=MFMIN(2) PARM{50)=NDUR

C NOTE«+SUBSCRIPTS AFTER SNOW PARAMETER NAMES INDICATED
c SUBAREA 1 AND 2. SEE SECTION 4.4.1 OF WRITE-UP.

C

C THE MAXIMUM NUMBER OF PARAMETERS THAT CAN BE OPTIMIZED IS 16

C THE MAXIMUM NUMBER OF PARAMETERS THAT CAN BE CONSIDERED FOR

C SENSITIVITY ANALYSIS IS 50

c THE ORDER OF THE PARAMETER NUMBERS IS NOT FIXED

C EXCEPT

C L2212

C THE E CURVE PARAMETERSs IF CONSIDEREDs MUST BE LAST AND

C ORDERED FROM LOW PARAMETER NUMBER TO HIGH PARAMETER

c NUMBER (47548249,50)

C REPEAT THIS CARD IF NUMA GT 16

F A NN T I F T H T T IE I I J K I T I I I I T 36336 33 9606 26 06 3363966 36 963 0 96 36 96 36 96 963 X 36 B

315 MONTH-DAY~-YEAR BEGIN CAL. CRITERION

c 23 215 NEPDEL IS THE FIXED SIZE DELTA FOR PARAMETER NEP (IN DAYS)

C NDURDEL IS THE FIXED SIZE DELTA FOR PARAMETER NDUR (IN DAYS)

C (IF NEP AND NDUR ARE NOT TO BE OPTIMIZED

C STILL INCLUDE THIS CARD)

e T s S e L T T 1 ¥ T T g g g gy
C 24 15 NUMBER OF PERIODS TO BE REMOVED FROM CALCULATING

C THE VALUE OF THE OPTIMIZATION CRITERION--EXCLUDING

c THE BUFFER PERIOD. FROM ZERO(0) TO A MAXIMUM OF

C TEN(10) PERIODS

IR H TN KT HI3EIETETEIE T I TE I 3636 T T 36 I I 6 T IE I T 06 3 060636 60 2206
c 25 IF OUTPER=0 THIS CARD IS NOT NEEDED

C 315 MONTH-DAY-YEAR(FOUR DIGITS}) STOP CAL. CRITERION

C

C

C

REPEAT THIS CARD FOR EACH PERIOD TO BE DROPPED
FH TR I I NIFIIIIN I I T I I TN 3676 T 0 3636 56 96 036069636 963 2663300 232 X

C 25B I5 ISENSE=0 NO SENSITIVITY ANALYSIS WE THEREFORE ARE
C IN THE OPTIMIZATION MODE (IF ISENSE=0 THE

c MAX VALUE FOR NUMA 15 16)

E-6



=1 SENSITIVITY ANALYSIS (MAX VALUE FOR

[aNaNg!

NUMA 1S 50 )
******************************************************************l*************
¢ 25C 1F ISENSE=0 THIS CARD IS NOT NEEDED

C 1615 NUMBER OF + AND/OR — PERTUBATIONS FOR EACH PARAMETER

C ' (8 IS5 MAXIMUM)

C REPEAT THIS CARD IF NUMA GT 16
********************************************************************i***i*******
¢ 25D 1F ISENSE=0 THIS CARD IS NOT NEEDED

C BF10e4 PERTUBATION VALUES FOR EACH PARAMETER 1

C

¢ REPEAT THIS CARD FOR,.EACH OF THE NUMA PARAMETERS.
********************************************************************************
c IF 1SENSE=1 THIS CARD IS NOT NEEDED

c 26 8F10e4 DDELTA(I) WHEN NPER=1 DELTA(I)=ABS{DDELTA(I)*PARAMETER(I})
C NPER=1 DELTA(I)=DDELTA(I)

C {IF MORE THAN 8 PARAMETERS IN OPT REPEAT CARD)
********************************************************************************
C IF ISENSE=1 THIS CARD IS NOT NEEDED

c 27 8F10.4 CHECKL(I)= LOWER CONSTRAINT ON PARAMETER(I)

c (fF MORE THAN 8 PARAMETERS IN OPT REPEAT CARD)
********************************************************************************
c 1F ISENSE=1 THIS CARD IS NOT NEEDED

C - 28 8F10.4 CHECKH(1)= UPPER CONSTRAINT ON PARAMETER(I)

C {(IF MORE THAN 8 PARAMETERS IN.OPT REPEAT CARD)
*****************************************************************************i**
C IF ISENSE=1 THIS CARD IS NOT NEEDED

C 28B F10.5 PCENTOT= PERCENT/100 CRITERION MUST AT LEAST CHANGE

C - IN KSTOP TRIALS OR ANALYSIS IS STOPPED

C 15 KSTOP (SEE ABOVE)
********}*%*************************i*******************************************
c .29 215 NUMBER OF NON ZERO ORDINATES IN THE CHANNEL

C DELAY HISTOGRAM FOR EACH AREA. (SIX HOUR INTERVALS)
**.****************************************************************l************
c 30 215 FIXED LAG (IN HOURS) FOR EACH AREA()eSEE CARDS 29332,

C 32A.THE UPSTREAM AREA() FIXED LAG TRANSLATES ITS

c HISTOGRAM TO THE DOWNSTREAM FLOW POINT. THE DOWNSTREAM

AREAl) HAS A.FIXED LAG OF 0
e aeEe e ST S R SRS T B R LE S TS ST R S 2SS U S S  E Selhialklaalbd
31 15 INWARP=0 THEN THE CHANNEL DELAY HISTOGRAM WILL NOT BE
MODIFIED DURING THE OPTIMIZATION OR SENITIVITY ANALYSIS
oGTe O THEN VERTICAL AND HORIZONTAL WARPING OF
THE HISTOGRAM WILL BE DONE DURING OPTIMIZATION
OR SENITIVITY

15 NOWARP= SEQUENCE NUMBER FOR HWARP PARAMETER. IF

HWARP PARAMETER NUMBER IS TH 5 TH NUMBER ON CARD 22

THEN NOWARP=5. (VWARP PARAMETER NUMBER MUST ALWAYS
FOLLOW HWARP PARAMETER NUMBER ON CARD 22s IF VWARP IS USED.)
03 I IO I KT I I I NI I I KK KT N I R HIETIIN NI I TR AR X RN

32 IFf INWARP=0 THIS CARD IS NOT NEEDED
20F4 o0& G(I) TWO HOUR INSTANTANEOUS ORDINATES OF THE MODIFIED
CHANNEL DELAY HISTOGRAM, THESE ORDINATES COME

aYaXolk JaNalaXaXalaNaRaNaug!
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NOTE-- THE 2 HR FROM A CONTINUOUS CURVE FITTED TO THE ORIGINAL

(REPEAT IF TWO AREAS. BE SURE

HIST(1s1)+HIST(251) ORDINATES EQUAL 1.0)
F I F KT TN I IETEIIEN T I I TN I TN TR T T T 36T 0 36969063 T 03I 606 T I I I I

I I 3 I I 36 I FE K I I I3 I I Fe A A F I I I I I I F I I W T I T W I I I I I T I I3 I3 KR

328 15 VARL= 0 IF VARIABLE LAG IS NOT REQUESTED
= 1 IF VARIABLE LAG IS REQUESTED
15 VARK= 0 IF VARIABLE K IS NOT REQUESTED
= 1 1IF VARIABLE K 1S REQUESTED
15 LOCAL= 0 HEADWATER OPTIMIZATION
= 1 OR 2 LOCAL AREA OPTIMIZATION (LAND PARM)
LOCAL= 3 LOCAL AREA OPTIMIZATION OF JUST CHANNEL PARM
(OPTION 3 IS NOT PROGRAMED AS YET)
I5 NHWA IS THE NUMBER OF UPSTREAM INFLOWS WHEN RUNNING
UNDER LOCAL= 1 OR 2
6 3 3 3 I I I I I I I I I I I I3 I I I I I I I I I I I I 3 6 I I I N F I I I I I I I I I I I T AT I I 3323
33 415 IF LOCAL= 0 THIS CARD IS5 NOT NEEDED
FIXED LAG (IN HOURS) FOR EACH UPSTREAM INFLOW
WHEN RUNNING UNDER LOCAL= 1 OR 2
33 I I 5 X T W I FEH I I He 6T I I K I I I IE I I I I I I I I T I I T F I I I I I I I I I I T IE I I I I I I
34 Fhet FUNCTION OF CONSTANT K ROUTING FACTOR
CSSR= (K-3)/(K+3)
B3 30T I 6 I3 36 I I I I K26 I I I IEIE I I I I I I I 6N I I I I I I T I T T 66T I
35 15 IF VARL= 0 THIS CARD IS NOT MEEDED
NUMBER OF LAG VS Q POINTS TG DEFINE CURVE (MAX=15)
L2 2 e L e Ry s Y eI I R Y s I TR X T TS R I
36 8F10.¢ IF VARL= 0 THIS CARD IS NOT NEEDED
FLOW VALUES DEFINING THE ABSCISSA OF THE
LAG VS Q@ CURVE (FROM LOW TO HIGH @ AND FQLAG(1)
USUALLY EQUALS 0.0)
REPEAT CARD IF NVL GT 8
T 363 T T I I NI I I T 6T T I T I T I I TN TE NI T T TN TN RN
37 . 8F10.4 IF VARL= 0 THIS CARD IS NOT NEEDED
LAG VALUES (IN HOURS) DEFINING THE ORDINATE OF
THE LAG VS Q@ CURVE. THEY MUST CORRESPOND TO THE
ABOVE FQLAG( ) VALUES
CALCULATIONS USING VARIABLE LAG ARE BASED ON
LAGGING THE VOLUME OF FLOW IN THE INTERVAL
FQLAG(N) TO FQLAG(N+1) BY VL(N+1)
(NOTE DIFFERENCE BETWEEN THIS AND NWSRFS4 ROUTINE)
LAG VALUE FOR HIGHEST DEFINED FLOW IS USED FOR
ALL FLOW ABOVE THAT DISCHARGE
REPEAT CARD IF NVL GT 8

c
c HISTOGRAM IS FOR 6 HOUR DELAY HISTOGRAMe G(1) SHOULD EQUAL 0

c THE TOTAL AREA. IF

c TWO AREAS ARE ANALYZED

C COMBINE THEIR HISTOGRAMS

c

¢ (READ IN (NELEM(1)+NELEM(2))#3+1 G(I) ORDINATES

c IF MORE THAN 20 REPEAT THIS CARD)

W96 J I I I IR I I I I3 K FEH W T I I e T I I T I I K I I W3 I T I I I I I I I I I I I I T T I I 6 36 I I 6 W W
C 32A IF INWARP = O THIS CARD IS NEEDED

C 20F4 o4 DIMENSIONALESS ORDINATES OF THE CHANNEL DELAY

c HISTOGRAM FOR AREA ONE ~- SIX HOUR INTERVALS

c

c

aNaRaNalalaNa¥aNaRaNalt JaNaNalaNall NaNalk Nalalk NaNaNelk NaNaNaNa¥ala e NaNa XAl
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R Ty e e e e B E R R R R Sy S e L R e e S e SRl T )
38-40 IF VARK= 0 THESE CARDS ARE NOT NEEDED
IF VARK= 1 SEE CARDS 35-37 FOR FORMAT DESCRIPTION

CALCULATION USING K ARE BASED ON A LINEAR
- INTERPOLATION BETWEEN POINTS
K VALUE FOR HIGHEST DEFINED FLOW IS USED FOR
ALL FLOWS ABOVE THAT DISCHARGE
(NOTE THIS ROUTINE 1S THE SAME AS NWSRFS4 ROUTINE)
B T Ny Yy R ey s S S S e TS SR e S 2y
C 41 8A10 HEADER CARD (USE COLS 2 THUR 80)
KT I TR KNI NI KT KKK NI I I I I RN I I XN IR I KRR RN ¥
B Ty e Y AR T T R R e g S R S S I R Sl LRl

ANONONOHONN

C THE FOLLOWING SNOW INPUT CARD TELLS THE PROGRAM FOR WHICH MONTHS VALID
C AIR TEMPERATURE DATA ARE AVAILABLE AND THUS WHICH MONTHS SNOW

C COMPUTATIONS ARE TO BE MADE. =1 VALID DATA AVAILABLE

C =0 AIR TEMPERATURE DATA IS5 MISSING

XX EERXRENOT E¥ %% 235 % CARD 411 ONLY NEEDED IF SNOW IS INCLUDED
296 3633632 KNI KT I IR I K I I I3 K I FEIE KK T I IR N K

C 411 5011 VALID AIR TEMP. INDICATOR FOR EACH MONTH INCLUD. BUFFER.
3 NI TE NI NI NI I KT I KT I I I I IE I NI BTN N
23 36 0603 I RN NN KT3I K2 TN I TN I K I I I K IO IR N KRR AR

c THE FOLLOWING SNOW INPUT CARD IS NEEDED FOR THE OPTIMIZATION PROGRAM

C ONLY IF (NGAGES.GTa1) '

e L R s T e e RS R e E R e SRy S R RS S s e s s
C 412 915 PARM( ) NUMBERS OF AREA TWO PARAMETERS THAT SHOULD BE

C THE SAME AS AREA ONE PARAMETERS —- CAN ONLY USE

c . PARM( ) NUMBERS 263928,30532+34538,40

**********************************************************************ﬁ*********
I I I I I K K30 T I I JE I I I I I I F I 36 T I3 I I NI W F N B I XN R X AN



1 1
368 0
3 1
2 1
2 3

1
1 1

0
1 2

1

0
50 1967
« 05
218,
1.0
0.0
1.0 0,0
1.0
.9
0.0

1
2 0
3 0
PASSUMPSIC
PASSUMPSIC
2 2
1 2
PASSUMPSIC
PASSUMPSIC
PASSUMPSIC
PASSUMPSIC
PASSUMPSIC

1522 61
2
1

25

O W el

« 04
«03
«20
«02
.40
15
10
2 1

166

OO

Ee2

O

Re MAT-L
Re MAT-H

RIVER-L
RIVER-L
RIVER~-L
RIVER-H
RIVER-H
PASSUMPSIC RIVER-H
BASINWIDE PARAMETERS
AREAL DEPLETION

11
3

1969

1
25

SAMPLE INPUT AND OUTPUT FOR OPTIMIZATION PROGRAM

WITH SNOW — OPTIMIZATION MODE

(@ Ne N

25

24

26

19

1969

« 04
«02
«20
3.0
.40
100

«50

0.0
«90
0.0
0.0
«03
52

29

55
«95

—2e7
_2.7

E-10

«30

«82

37

02

1.0

«005

«005

38

0.0

« 036

«036

«92

«02
«015

«025

«96

01

«05

«003

«+010

«05

. «002

«008



0 12
0
»10 o40C
«50
0 0 0 0
.5
PASSUMPSIC RIVER AT PASSUMPSICsVT.--SAMPLE OUTPUT OPTIMIZATION PROGRAM~-W/SNOW
00011111110000011111110000111111110000011111110000
28 20 32 34 40
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o

PASSUMPSIC RIVER AT PASSUMPSICsVTe--SAHPLE OUTPUT OPTIMIZATION PROGRAM-H/SNOW

. e — e e e meed— L . — e e - -
THE PERIOD OF RECORD BEING ANALYZED IS FROM 8 1967 THRU 9 1971 THE BUFFER PERIOD IS THE FIRST 61 DAYS '
T T T TPARAMETER  VALUES
TTTTYTTT T T 3 R | 3 .0 T v 0 ) o
_  ___uZSN___._ . LZSN. . _..._CB. POMER . o Ky KGS K24EL A K2hL EPXM K1(1)
2508 5.0000 .3000 3.0000 9000 5500 .9993 <2500 L0500 0.9030 .200¢C 1.0000
e e o a ’ PARAMETER VALUES
T T T T T T T T T T 0 3 o 0 8 0 o
_ PEADJ1) _ PEADJ(2)  ___ . K3 _ SRG1 LIRCE LKKE OSSR 4HARP VWARP FOREST(1) FOREST(2)
1.0000 1.0000 8.0600 L3000 9600 <1009 L004d, «5000 1.0608 1.0000 I 1
o e ) PARAMETER VALUES
T Ty Ty T T T T T T 2 .8 0 9 3 o )
——_ SCE(4) _ SCF{2) . MFMAX(1) MEMAX{2)1. MFHIN(L) MEMIN(2) NMF(L). NMF(2)  UADJI1)  UADJ(2) FUCOEF (1) FUCOEF(2), .
1.3000 1.3000 0180 <0180 0070 L0370 3651 L0056 <6360 D360 I 1
B CoTrTrme " PARAMETER VALUES
TR T T 0 0 0 2 o g o c 8
. _STa).____SI(2) DAYGH(1) DAYGM(2) PLWHG ToPH AK AN RAIX SAIX EHIGH ELOW
3.0000 4.5000 0400 L0400 .0300 1 1 I I 1 1.6C00 0.0000
A i PARAMETER VALUES
— - o e .
—____NEP______NDUR e
166.0000. 92,0000

THE

ANOTZ . ABOVE INUMBERS CORRESPOND TO A ()

| BUFFER PERIOD ( THE FIRST 61
ewew . INITIAL _STORAGE VALUES
o UZSI _ _12SI .. SGHI GHST RESI
0.0800 5.0000 1.5000 9500 0.0C00
T " FIXED LAG .
... _GAGE .. 1 6 .1009 L4000
GAGE 2 12 50040

DAYS ) DATE
. 3 25 1969 TO
SRGXI SCEPI
0.0u0J

0.0023

CHANNEL DELAY HISTOGRAM

E-13

SUBSCRIPT NUMBERS)

.92 19 1969

"7'THe FOLLOWING PERIODS WILL BE REMOVED FROM CALCULATING THE VALUE FOR TRZ OPTIMIZATION CRITERION AND (MEAN @ , R)

DAY NO.
683 TQ . .&58
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Fe3 SAMPLE INPUT AND OUTPUT FOR OPTIMIZATION PROGRAM
WITH SNOW — SENSITIVITY MODE

1 1 1 1 1
96 0 0 0 0
3 1 0 1 0
1 1 1 1
1
1
1 1
0
1 1
1-
0
44 1964 10 274 1
« 05 «20 «25 540 «33 30 09
436
1.0
0.0 «30
1.0 0.0 166 92 25
1.0
9 ol 2004 «55 «99
0.0 Lett] «77 «30 0.0 0.0 «03
1
1 0
3 0
PASSUMPSIC R MAI 1400¢ =145 =27 —3e9 =247
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